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(54) ANTITHEFT DEVICE FOR VEHICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an antitheft 
device for a vehicle of a simplified structure for a low 
cost and capable of reducing electric power 
consumption. 

SOLUTION: This antitheft device for a vehicle is 
comprised of a vibration sensor 2 detecting vibration of 
the vehicle, a vibration detection circuit 15 receiving a 
detection signal from the vibration sensor 2, an alarm 
device 12 connected to the vibration detection device 15, 
and a power supply circuit 13 for the theft prevention 
device, and is provided with a rollover detection circuit 
14 detecting inclination angles of a vehicle body with an 
inclination sensor 2 comprised of an acceleration sensor. 
The vibration sensor 2 and the inclination sensor 2 are 
comprised of a common acceleration sensor 2. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The antitheft device of the car which is the antitheft device of the sway sensor which detects 
an oscillation of a car body, the oscillating detector where the detecting signal from this sway sensor is 
inputted, the alarm connected to this oscillating detector, and the car equipped with the fall detector 
which detects whenever [ tilt-angle / of a car body ] by the dip sensor which consists of a power circuit 
for antitheft devices, and consists of an acceleration sensor, and is characterized by to constitute said 
sway sensor and said dip sensor from a common acceleration sensor. 

[Claim 2] The fall detector which said car was equipped with ECU for carrying out actuation control of 
the engine, and was connected to said acceleration sensor into this ECU, While having the power circuit 
for ECU connected to the mounted dc-battery and connecting said mounted dc-battery to said antitheft 
device through this power circuit for antitheft devices The antitheft device of the car according to claim 
1 characterized by infixing the diode with which this power circuit for antitheft devices is connected to 
said acceleration sensor, and a current flows from this power circuit between this acceleration sensor and 
said power circuit for ECU at an acceleration-sensor side. 

[Claim 3] The antitheft device of the car according to claim 2 characterized by preparing said 
acceleration sensor in said ECU. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the antitheft device using an acceleration 

sensor about the antitheft device of a car. 

[0002] 

[Description of the Prior Art] For example, in a motor bicycle etc., ECU (electronic control) is equipped 
for EFI control (fuel-injection control) or ignition-timing control. This ECU carries out actuation control 
of an injector or the ignition coil according to the map and control program which were set up 
beforehand based on engine-speed detection data, throttle opening detection data or inlet-pipe negative 
pressure detection data, etc. Such an ECU carries semiconductor devices, such as an arithmetic circuit 
which performs the store circuit where the map and the program were stored, and data processing, on a 
printed circuit board, and where unitization is carried out as one component, it is attached in a car body. 
[0003] Moreover, the fall control unit which performs operation control at the time of a fall in a motor 
bicycle etc. is known. This fall control unit will be controlled to stop fuel injection and ignition by ECU, 
if a dip sensor is formed in a car body and this detects the fall of a car body. As such a dip sensor, 
research and development in the fall control unit using the acceleration sensor by the semiconductor 
device is done by this invention person etc. This acceleration sensor forms a capacitor in inter-electrode, 
changes capacity according to acceleration, and detects the magnitude of acceleration. This acceleration 
sensor cannot have a big mechanical configuration in addition to an electrode, but can obtain the 
acceleration detection data of high degree of accuracy with the gestalt of a semiconductor device. 
[0004] As an antitheft device of cars, such as such a motor bicycle, a dip sensor is formed in a part of 
locking device with which a wheel is equipped at the time of a stop, or car body, and when this dip 
sensor detects unusual dip or an unusual oscillation of a car body, the antitheft device which emits an 
alarm is known. This antitheft device is constituted by the power circuit which supplies power to the 
control circuit which consists of a microcomputer which identifies unusual dip or an unusual oscillation, 
the alarm connected to this control circuit, and these from the detecting signal of a dip sensor and a 
sensor. It connects with the mounted dc-battery of 12V, and a power circuit drops and supplies this to 
5 V as operating voltage of a control circuit or a sensor. Such an antitheft device must operate for 
example in the state of parking which cut a main switch or ignition, therefore the power source always 
needs to be supplied also in the state of this parking. 
[0005] 

[Problem(s) to be Solved by the Invention] However, when the conventional antitheft device was 
installed in a car, the dip sensor of dedication had to be formed separately, and while structure became 
complicated and was restrained in tooth space, it had become the factor of a cost rise. 
[0006] Moreover, since a dc-battery power source is always supplied to an antitheft device when the 
printed circuit board of ECU tends to be communalized by the car which attached the antitheft device, 
and the car which is not attached and it is going to raise the versatility of a printed circuit board, when 
not using a car, a power source will be supplied besides a part required for theft prevention, such as a 
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control circuit, an actuation circuit, etc. for engine drives in ECU, the dark current will become large, 
and useless power will be consumed. 

[0007] This invention aims at offer of the antitheft device which simplified structure and aimed at 
reduction of cost in consideration of the above-mentioned conventional technique. Moreover, this 
invention aims at offer of the antitheft device of still the car that can stop power consumption. 
[0008] 

[Means for Solving the Problem] The sway sensor with which this invention detects an oscillation of a 
car body in order to attain said object, The oscillating detector where the detecting signal from this sway 
sensor is inputted, and the alarm connected to this oscillating detector, It is the antitheft device of the car 
equipped with the fall detector which detects whenever [ tilt-angle / of a car body ] by the dip sensor 
which consists of a power circuit for antitheft devices, and consists of an acceleration sensor. The 
antitheft device of the car characterized by constituting said sway sensor and said dip sensor from a 
common acceleration sensor is offered. 

[0009] detecting that oscillating component using the dip sensor which consists of an acceleration sensor 
for fall detection according to this configuration - this dip sensor - anti-theft - in order to make it serve 
a double purpose as a sway sensor of business, reduction of cost is achieved, while components mark 
decrease and structure simplifies. 

[0010] The fall detector which said car was equipped with ECU for carrying out actuation control of the 
engine in the desirable example of a configuration, and was connected to said acceleration sensor into 
this ECU, While having the power circuit for ECU connected to the mounted dc-battery and connecting 
said mounted dc-battery to said antitheft device through this power circuit for antitheft devices This 
power circuit for antitheft devices is connected to said acceleration sensor, and it is characterized by 
infixing the diode with which a current flows from this power circuit between this acceleration sensor 
and said power circuit for ECU at an acceleration-sensor side. 

[001 1] In order that according to this configuration a power source is supplied to an antitheft device 
from a mounted dc-battery apart from ECU, and the power circuit with which this antitheft device is 
equipped may drop battery voltage on a sensor electrical potential difference and may supply a power 
source to an acceleration sensor, an acceleration sensor is maintained by operating state also where ECU 
is turned off. Moreover, since the current supplied to this acceleration sensor does not flow to the ECU 
side according to an operation of diode, it can hold down power consumption other than the need. 
[0012] In the still more desirable example of a configuration, it is characterized by preparing said 
acceleration sensor in said ECU. 

[0013] According to this configuration, since an acceleration sensor is incorporated in ECU, it becomes 

a compact configuration. 

[0014] 

[Embodiment of the Invention] With reference to a drawing, the gestalt of operation of this invention is 
explained below. Drawin g 1 is the block diagram of the antitheft device of the motor bicycle concerning 
the operation gestalt of this invention. 

[0015] On the printed circuit board (un-illustrating) which constitutes ECU1, loading mounting of an 
acceleration sensor 2, a filter circuit 3, a control circuit 4, the actuation circuit 5, a capacitor circuit 
(capacitor coupling) 6, the power circuit 7 for ECU, and the power circuit 13 for antitheft devices is 
carried out. The power-source line for ECU is connected through notation A, and, as for each circuit and 
sensors, the power-source line for antitheft devices is connected through notation B, respectively. Like 
the after-mentioned, an acceleration sensor 2 detects an oscillation and functions as a theft sensor while 
it detects the tilt angle of a car body and functions as a fall sensor. The detecting signal of an 
acceleration sensor 2 is inputted into the fall detector 14 of a control circuit 4 through a filter circuit 3 by 
one side, and is inputted into the oscillating detector 15 of a control circuit 4 through a capacitor circuit 
6 on the other hand. 

[0016] A filter circuit 3 is a circuit for removing an oscillating component and a noise component from 
the detecting signal of an acceleration sensor 2, and detecting whenever [ tilt-angle / of a car body ]. The 
fall control circuit 14 of a control circuit 4 consists of a microcomputer, a control program, a map for 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



3/29/2006 



JP,2002-067882,A [DETAILED DESCRIPTION] 



Page 3 of 4 



carrying out data processing of the detecting signal which let the filter circuit 3 pass, and distinguishing 
a fall, etc. The fall detector 14 is connected to an ignition 9, a fuel injection equipment (EFI) 10, and a 
fuel pump 1 1 through the actuation circuit 5. 

[0017] This fall detector 14 will be distinguished from a fall, if whenever [ tilt-angle / of a car body ] 
exceeds a predetermined value (for example, 70 degrees), it stops the energization to the solenoid of a 
fuel injection equipment, cuts fuel injection, suspends actuation of a fuel pump 1 1 further, and prevents 
runoff of a fuel while it stops the energization to an ignition 9 and omits ignition through the actuation 
circuit 5. In addition, a filter circuit 3 is good also as the configuration of the software circuit which may 
constitute as a hard circuit by resistance or the capacitor, and carries out data processing of the detecting 
signal, or both combination. The fall control means under car transit is formed in ECU1 of such an 
acceleration sensor 2 and a filter circuit 3, the fall detector 14, and the actuation circuit 5. 
[0018] The detecting signal of an acceleration sensor 2 is inputted into the oscillating detector 15 in a 
control circuit 4 through a capacitor circuit 6 apart from the above-mentioned fall control means. This 
capacitor circuit 6 is for taking out an oscillating component from the detecting signal of an acceleration 
sensor. The primary filter for noise rejection may be prepared before a capacitor circuit 6. Or an 
oscillating component may be detected, after connecting a capacitor circuit 6 from the middle of the 
filter circuit 3 for fall detection and removing an error component. If the oscillation beyond a 
predetermined value is detected from the oscillating component signal from a capacitor circuit 6, the 
oscillating detector 15 will be distinguished from a theft, will drive the actuation circuit in an alarm 12 
(un-illustrating), and will emit alarms, such as a buzzer. This oscillating detector 15 may be formed in an 
alarm 12, without preparing in ECU1. 

[0019] A car is equipped with the mounted dc-battery 8 of 12V. It connects with the power circuit 7 of 
ECU1, and this dc-battery 8 supplies a power source to ECU1 through a main switch (or ignition) 17. 
This power circuit 7 for ECU drops the battery voltage of 12V on actuation of the control circuit 4 grade 
in ECU1 at the control voltage of 5 V which are the need. This control voltage of 5 V is supplied to the 
direct acceleration sensor 2 or the actuation circuit 5 through this control circuit 4 while it is supplied to 
a control circuit 4. 

[0020] It connects with the power circuit 13 for alarms further prepared in ECU1, and the mounted dc- 
battery 8 is dropped to a here predetermined control action electrical potential difference, supplies a 
power source to an alarm 12, and drives this. 

[0021] In addition, the arithmetic circuit which replaces with a capacitor circuit 6, or carries out data 
processing of the detecting signal from an acceleration sensor into the oscillating detector 15 with this, 
and takes out an oscillating component may be prepared. 

[0022] An antitheft device is formed of such an acceleration sensor 2, a capacitor circuit 6, the 
oscillating detector 15, an alarm 12, and a power circuit 13. thus, the acceleration sensor 2 « the sensor 
for fall detection, and anti-theft — business - by using together as a sensor, components mark decrease 
and the structure of ECU simplifies. In addition, an acceleration sensor 2 may be formed on a car body 
as ECU1 and another object. Moreover, although only the alarm 12 which constitutes an antitheft device 
is formed outside with ECU1 and another object and other component circuits are formed in the interior 
of ECU with this operation gestalt, when attaching in the car which carries out unitization of the 
antitheft device itself like the after-mentioned, and serves as the base as an option, a power circuit 13 
and the oscillating detector 15 are established in the ECU exterior with an alarm 12. 
[0023] Drawing 2 makes an antitheft device an option, the example of a configuration of ECU with 
which it can equip is shown, (A) is the configuration of the car which has not equipped with the antitheft 
device, and (B) is the configuration of the car equipped with an antitheft device. In the configuration of 
above-mentioned drawing 1 , an antitheft device must operate, where a main switch 17 is turned off, it 
always needs to supply a power source to an acceleration sensor 2 or a control circuit 4, and if it remains 
as it is, the dark current becomes large. This operation gestalt copes with this point. 
[0024] Explanation of the car which is not equipped with an antitheft device connects the mounted dc- 
battery 8 to the terminal a of ECU1 through a main switch (or ignition) 17, as shown in (A). A dc- 
battery power source is supplied to the power circuit 7 in ECU1 from this terminal a. A power circuit 7 
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supplies a power source to the fall detector 14 and acceleration sensor 2 which drop battery voltage and 
consist of a microcomputer etc. as mentioned above. Between a power circuit 7 and an acceleration 
sensor 2, the rectifier diode 16 which conducts a current is infixed only in an acceleration-sensor 2-way 
from a power circuit 7. 

[0025] The terminal d for taking out outside the oscillating signal from Terminal c and an acceleration 
sensor 2 used when supplying a power source to Terminal b and the acceleration sensor for pulling out 
5 V electrical potential difference from a power circuit 7 outside from the exterior further is formed in 
ECU1. 

[0026] In such a configuration, the power source for control is supplied in ECU1 through a power circuit 
7 by turning ON a main switch (or ignition) 17. The acceleration sensor 2 used as a dip sensor in this 
condition sends that detecting signal to the fall detector 14, and tipping condition is distinguished as 
mentioned above. 

[0027] If the car equipped with the antitheft device as an option on the other hand is explained, as shown 
in (B), an antitheft device 18 will be equipped with the oscillating detector 15 which consists of an alarm 
12, a power circuit 13, a microcomputer, etc. A dc-battery 8 is connected to a power circuit 13. This 
power circuit 13 drops the electrical potential difference of the dc-battery 8 of 12V on the power source 
for sensor control of 5 V, and supplies the power source for sensor control of this 5 V for control to the 
acceleration sensor 2 in ECU1 through Terminal c. The oscillating detecting signal of an acceleration 
sensor 2 is sent to the oscillating detector 15 which consists of a microcomputer in an antitheft device 18 
etc. through Terminal d. In addition, since antitheft device 18 the very thing is constituted from this 
operation gestalt as the car body used as the base, and another components unlike the configuration of 
above-mentioned drawing 1 R> 1, the power circuit 13 for antitheft devices is not carried in ECU1, but 
is incorporated as a unit in the antitheft device 18 of the ECU exterior. 

[0028] In such a configuration, a power source is always supplied to an antitheft device 18 from a dc- 
battery 8, and further, to the acceleration sensor 2 in ECU1, even if a main switch 17 is OFF, the sensor 
power source for control is supplied through Terminal c. Thereby, the acceleration sensor 2 used as an 
oscillating detection sensor is always maintained by operating state. At this time, the sensor-control 
power source of 5 V supplied to the acceleration sensor 2. does not flow to the power circuit 7 side in 
ECU1, and power is not supplied in ECU1 by operation of diode 16. 

[0029] Thus, as shown in (A) and (B), by attaching in the car which is not equipped with an antitheft 
device, using ECU1 of the same configuration in common, and the car equipped with the antitheft 
device as an option, the versatility of ECU 1 increases and simplification of a production line is attained. 
Moreover, the dark current can be made small and useless power consumption can be held down. 
Furthermore, a compact configuration is obtained by preparing an acceleration sensor in ECU. 
[0030] 

[Effect of the Invention] Reduction of cost is achieved, while components mark decrease and structure 
simplifies, in order to make the oscillating detection sensor and the dip sensor for fall detection which 
constitute an antitheft device from this invention serve a double purpose using a common acceleration 
sensor as explained above. 
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jskhiki 3 tK&*)&mPi±mmm&.isnz><, 
so ^/>^Ecuw«5t*5fB5^t-t-5 0 /its, mm&^> 



5 

1f-2J4, E CU 1 tSWi: UT*ft:±lcl2ltt t> i 

v>„ *fc, *mmmmxn. mmskMzmm-tt 

izj-^isa ^bVX&Hlf5Wr£rK\^ nm.®&l3*3 

£tfMm&m\m& i 5 ttwn&M 1 2 1 1 t>i:Ecu^i- 

[0 0 2 3] 02^ &m&51t£im**7'is3 ^t LT 
&*W1tB£ECUWl#j&0!l£:^U (A) li£JStl»itge 10 
»Sr^*bTV^^V^#W«OlS^T*$>t), (B) f4ffij§t6£ 
lL2S«£2le« Ufc*Swi^T-*) 5„ W^<^HI 1 (Dffirft 

[0 0 2 4 J &jm&Jl«**«:£ttV*cm=ov*TK93 

■rst, (a) \z7rrr£o\z x ttAyfP8ii v 

y^yf (4fcW^=S'v'3» 1 7^LTEC 20 

*^ECUirtrotW7ir^$ti5„ «2IIe1S&7 
J4, lWi£<z>4 ^y^yWESrHfUT-vf 
5>45<E»»HJ®IS1 4JoJ;O t *D3««-fe:>-^-2»c«i!i 

[oo2 5] Ecuicu, $?>k, mmmisi frbn 

5V«ffiSr«.ttfc§|ffii-fc*o*SKf-bfc» *Dig«-feV-^ 
-fc^«j>»e>«IRSr«ir*-5»&K:ffiV^«HPc *D 30 

[0 0 2 6] -(Oj;5^fiS:^*JV>T, ^-Y^*^-;/^ 
(S/cJi-f^^-^iXa ^) 1 7SrONtt5Ctia 

9 , maim^ 7 sr^- lt e c u 1 rtrantMrawftift 
^f— 2 ^^rcoMtam-^-srfeg'mmiHjss 1 4 t> . b«j 

[0 0 2 7] nlsb LT&JiKlt^gSMiiaL 

fcW^ov>TtfeP^-t-5«!:, (B) tc^-f-iptc, &J£ 40 
Kit^gl 814. f$£El 2 V ®2S[5J?Sl 3*5 4tf-^ 
^a>^A>b#5iSib&ffitH]?gl 5£<!;L£„ ^yf!) 

f4, 1 2V?V<s/7 L y 8<DflJE5r5 Vco-fev-th— 
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fc^ttEcuirt <dm m§t± v-^— 2 ^»^-r 
5. mmm±^-2(Dmm^mm^±, w=t-&*it\s 

X&MVj±%im 1 8 rto-r-Y 3 v*^d>P>* -S^SM&ttJlEl 

1 wflU* b m*£ *) , &StR>iLSI« 1 8 g #3r^-* i: 
5*#<fcSU^fit UT^^fc*), SUKih^efflm 
2ig[n]g§ 1 3 14, ECU 1 rtl£l4»*g£ni\ ECU^ 

[0 0 2 8] iW±9^«fi£lC*JVxT, SHHSibSUSl 

oFFffcctwfc &-frvxffl&m-t>'-y— mm& 

5*nii«ir^-2l4^tcKi^ffi^Sf$H-5„ :» 

t # a-— k 1 6 <oY^m\z 4: •? , mmx-t ^v— 2 k 
w& is tut 5 v<ot>^—mmmm\-iEcu 1 1*3 

[§187«rjftn5r £l4tt<\ ECU 1 fHizmtrnm^ 

[0 0 2 9] ~<Z>4 9t~, (A) *34tf (B) lr^i"4 
l^«»ECU 1 «r*iiirfflv>T. SEJEBftikS 

«;fcfc*P?fc:*ft»t&:: tK49, ECUlWtUffitt^ 

*Djg«-feV^-$rECUrtl^lS^5ri:^4t), => 
[0 0 3 0] 

ttitmm %ffii%-rz m.®&m± t t5#j^tH^ ro« 

iw 1 ] ^mm(ommmWi<oyu y ?mf&m. 
[B12] &mmit%iw<ommiz£t 3 -rj£m<DEcu& 

1 ; ECU, 2 : ADiSS-fe>-^— . 3 : 

4 : ffl'®mi&. 5 : iEfftlUK, 6 : 3V^>-1MH]i^. 

7 : ECUffl«2IlH]i65, 8:/^f!), 9 : ^gB, 

i o : mmmmmm.. 1 1 : mn^^. 1 2 : mwm 
t, 13 : &m&7ifmmmnm.\Bi&. 1 4 = %m&mim 

15: filbtfttfllBHS. 1 6 : ? -4 3 — K. 17:^ 
1- yx^f y=f-^ 18: SmB$it§g«„ 
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